Objectives: to evaluate the effectiveness of a fast track diagnosis and treatment program for colorectal cancer (CRC) in reducing the diagnosis to treatment interval (DTI) and tumor stage. To analyze the association between DTI and tumor stage.
INTRODUCTION
Colorectal cancer (CRC) is second in incidence and cancer mortality in Europe (1). 26 .000 new cases are diagnosed in Spain every year, and it is the second cause of death due to cancer in both sexes (2) .
Relative survival at 5 years presents geographic variations. Spain has relative survival rates slightly higher than the European average (3). These variations have been attributed to the stage, histology, and tumor site, and in some countries to the time interval until diagnosis and to the quality of health services offered.
Spain and countries such as England, Canada and the United States have included in their oncology protocols preventive strategies with improved patient care (4-6), which promote fast diagnosis and treatment programs in symptomatic patients.
The objective of fast diagnosis and treatment of cancer is to reduce the diagnosis to treatment interval (DTI), that is, the time elapsed between the clinical suspicion of cancer and the final diagnosis and beginning of treatment. Among its principal motivations is to calm down patients' and relatives' anxiety, who sometimes have to put up with long waits. Besides, delays may have an influence on tumor stage and patient survival (7, 8) .
Some studies have tried to prove that a short DTI is associated with earlier stages and greater survival rates (7) (8) (9) (10) . However, scientific evidence is controversial, possibly due to the complexity of DTI, which includes the delay attributable to the patient and to healthcare givers (9) .
In Catalonia, the Fast Track Diagnosis and Treatment Program (FTDTP) was introduced in 2005 for the most incident cancers: breast, lung and colorectal. The program establishes preferential circuits between primary care and the reference hospitals, which allow for reaching periods of less than 30 days between the first contact with the hospital and the start of treatment for patients suspected of having cancer.
In our environment there are no published studies on the effectiveness of these programs. The main objective of this study is to evaluate the effectiveness of a fast track diagnosis and treatment program for CRC in terms of DTI and tumor stage reduction. A second objective is to study the association between the DTI and the tumor stage, independently of the caregiving track.
METHODS
This is a quasi-experimental study with control group (11) that included 156 incident and primary diagnosed CRC cases who entered in the preferential track and 156 patients cared for in the habitual care track (control group). All were diagnosed and treated at the Hospital de Sant Pau. This is a tertiary teaching hospital, reference center for an area of Barcelona city with a population of 440.000 inhabitants. The FTDTP started in June 2005 in coordination with the area's primary care centers, reaching consensus on clinical criteria for high suspicion of CRC and the preferred diagnostic-therapeutic tracks (see Appendix). During this time approximately the same proportion of patients went through the habitual care track and not through the FTDTP because the physician responsible did not take into account the FTDTP, programming for the preferential track was busy, or there were no clinical criteria for suspecting CRC.
All patients with CRC who were seen in the FTDTP between July 2005 and December 2008 were eligible to enter the study (n = 165). However, in order to homogenize the type of patient, those who were diagnosed and treated solely in the Emergency Room, those who were hospitalized before beginning treatment, those treated only with endoscopic polypectomy, and those with periodic colonoscopies due to risk factors were excluded. 156 patients were finally included (94.6%).
Another 156 patients were randomly selected among those seen in the habitual care track (control group), following the same inclusion and exclusion criteria than that used for the patients in the FTDTP and frequency matched by tumor site (colon or rectum), age (≤ 40, 41-60, 61-80 and >80), and year of admittance. It was impossible to match by year of admittance or age group in 42 patients (27%) so it was necessary to get controls with a previous or posterior admittance year and/or higher or lower age group. 
SYMPTOMS AND ALARM SIGNALS
-Rectal bleeding in a subject > 50 years without anal symptoms -Evident change in intestinal habits of subject > 50 years (> 6 weeks' evolution and without apparent cause, with or without constitutional syndrome -Palpable abdominal mass or on manual rectal examination -Iron defficiency anemia in subject > 50 years that has been tested, and is not attributable to other causes VISIT TO FAMILY DOCTOR (17 Health BIOCHEMISTRY AND RADIODIAGNOSIS (10 days) bloodwork + CEA, PFR, pre-surgery anesthesia check-up ± opaque enema ± CT SCAN ± MRI ± transrectal ultrasound 
COLORECTAL TUMORS COMMITTEE Multidisciplinary therapeutic decision

GENERAL SURGERY/ONCOLOGY
Variables
Information for both groups was collected from clinical and administrative hospital records, including pathology reports, hospital releases and the CRC committee's case registry. Basic information was collected, such as: age, sex, address, referred by whom, year of admittance, department of entry (defined as the hospital department where the first consultation for the tumor took place, grouped into Emergency Room and other departments), therapeutic department and type of treatment.
The diagnostic interval (DI) was calculated in days, from the date of setting up the first consultation for the tumor at the hospital and the date of diagnostic confirmation in the Pathology report. The therapeutic interval (TI) was calculated from the time of diagnostic confirmation until the date of the first treatment. The diagnosis to treatment interval (DTI) resulted of adding DI and TI. Tumor stage was classified according to the TNM system (12) .
Colonic tumors (ascending colon, descending colon, transversal and sigmoid) were differentiated from rectal tumors (rectum-sigma and rectum), and those with a low histological grading (well and moderately differentiated) from those with a high grading (poorly differentiated and undifferentiated) (13) .
Statistical analysis
Since DI, TI and DTI did not have a normal distribution a logarithmic transformation was used, and the geometric means with their 95% confidence intervals (95% CI) are presented here (14) . For the bivariate analysis t Student and chi-square tests were used.
Linear regression was used in the multivariate analysis of the association between DTI and the diagnostic-therapeutic track. Logistic regression models were also used, with DTI as a dichotomic variable (< 30 days vs. ≥ 30 days).
Logistic regression was used for analyzing the influence of the diagnostic-therapeutic track and the DTI on tumor stage (0-II vs. III-IV), and the results were given as crude and adjusted odds ratios. Final models included significant variables (p < 0.05, potential confounding factors and clinically relevant variables).
Analysis by tumor site on the influence of DTI on tumor stage showed opposite tendencies for colonic and rectal cancer. This is why interaction between DTI and tumor site was analyzed. Analyses were done with SPSS, version 17.0.
RESULTS
Clinical and care characteristics of FTDTP and control patients were similar, excepting sex, address and referral. A greater percentage of controls entered through the Emergency Room or other hospital departments, while FTDTP patients came in mainly through the Gastroenterology Department, since they were coming from Primary Care. Controls presented a slightly higher percentage of high grade tumors and unclassified histological grading (Table I) .
Diagnosis to treatment interval and type of care track
Mean DTI for the FTDTP group was 39.20 days, compared with 63.40 days for the control group (p < 0.001). Significant differences were also found for the DI and TI, with a reduction of 9.60 and 7.75 days, respectively, in the FTDTP group. These differences remained when colonic and rectal tumors were analyzed separately (Table II) . Multivariate analysis showed a mean DTI of (Table II) . Multivariate analysis showed that the control group had a probability almost 5 times higher of having a DTI greater than 30 days with respect to the FTDTP group. Other determinants of a DTI greater than 30 days were year of admittance (greater delay in the 2007-2008 period) and tumor site (greater delay for rectal cancer) (Table III) .
Tumor stage and type of care track
No significant differences were found for tumor stage in the FTDTP and control groups: 21.2% of the FTDTP group and 18.6 of the control group had a stage IV (Table  II) . Analysis by tumor site also did not show any significant differences for colonic tumors (p = 0.72) or rectal tumors (p = 0.62). Multivariate analysis confirmed these results (Table IV) .
Tumor stage and diagnosis to treatment interval
The relation between DTI and tumor stage, independently of the care track, also did not show significant differences. The mean DTI in patients with stages 0-II and (Table IV) . However, for colonic tumors the risk for an advanced tumor stage tended to increase in patients with a DTI > 30 days, while for rectal tumors the risk tended to decrease (p = 0.053) for the interaction between tumor site and DTI (Fig. 1) .
DISCUSSION
Since the introduction of FTDTP no study has assessed its effectiveness in terms of a decrease in the DTI or tumor stage. The assessment of FTDTP by means of clinical-administrative records allowed for the obtainment of valid data, especially dates and clinical aspects of the care process, thus avoiding recall bias faced by other studies on the subject.
The patients in the FTDTP and control groups showed differences in some of the study variables that could be attributed to the characteristics inherent in the program, which focuses on subjects seen on an outpatient basis, and on the coordination between primary care and the hospital. As a consequence, there could exist clinical differences related to the fact of having entered the FTDTP or the habitual care track. For example, the physician could have used FTDTP more frequently for young patients, with a recent clinical expression, or with greater possibility of cure. However, tumor stages were practically the same in both groups, and we believe that entering the FTDTP was not connected to clinical aspects but to the knowledge and use of the program by the physician and to available space for consultations and tests.
A previous study in the same health setting (15) reported a median DTI of 25 days, and 41.7% of patients showed a delay of more than 30 days, being the delay greater in tertiary hospitals. In this study DTI was calcu- lated from the date of the first diagnostic examination to the beginning of treatment, which is a shorter period that the one from our study. Another Spanish study found a global diagnostic delay of 185 days, of which 119 were attributed to the patient's delay in visiting the physician, 38 to the physician (time until the endoscopy is requested), and 28 to the health administration (time elapsed between the request for an endoscopy and when it was done) (16) . Other three studies used the same definition of DTI as in our study. One was done in Canada with patients who were candidates for surgical resection, and found a median of 29 days (17) . The other two are from the United Kingdom (18, 19) and were done in the context of a rapid diagnosis plan ("Two Week Rule"). They reported medians of 50 to 73.5 days for patients in the preferential track and 126.5 to 140 days for other tracks. Our mean of 39 days is within the range of published results. None of the studies found a significant association between delay and tumor stage, the same as we have found in our study. Tumor stage is known to be the most important prognostic factor in CRC (20) . Our working hypothesis assumed an influence of the care track on tumor stage mediated by DTI. However, our results, as those of other authors, do not support this hypothesis. Gómez-Domínguez et al. concluded that the diagnostic delay calculated from the beginning of symptoms until tumor diagnosis and obtained through a personal interview, did not have an influence on the tumor's extension (16) . Moreover, the most important delay was attributed to the patient, and in no case did the physician's or hospital's delay have an influence on the tumor stage. Our results could be explained by the fact that the decrease in the DTI obtained with FTDTP is small (16 days less, according to the multivariate analysis) and in a low proportion of patients (28% of FTDTP patients with DTI < 30 days), so it would not have a biological impact on the tumor with a consequent reduction of the stage.
It would be interesting to study the clinical effect of other programs that achieve greater reductions of the DTI and in a larger number of patients. Additionally, the program does not interfere with other periods of the natural history of the disease, like the asymptomatic period or the time from the start of symptoms until the patient seeks medical help, which as Gómez-Domínguez et al. point out, is the period that most contributes to total delay (16) . All of these periods are conditioned by tumor's biology, host response, diagnostic precision, effectiveness of treatment and patient attitudes (21) .
The longer DTI found for rectal tumors could be explained by the greater number of complementary tests done for this site (13) . We have observed an inverse association between DTI and tumor stage in colonic and rectal tumors. Thus, DTIs > 30 days in colonic cancer were associated with later stages whereas for rectal cancers they were associated with earlier stages. This could be related to the different nature of the two cancers. There is evidence of a more aggressive evolution of rectal adenomas into carcinomas (22) , and rectal tumors in advanced stages present a more striking clinical expression than colonic tumors. This could explain their early presentation with advanced stages, as other authors have suggested (10) . However, this is contrary to the hypothesis of an association between DTI and the prognosis of the disease in terms of tumor stage.
The published literature on the subject is heterogeneous, emphasizing studies that found an association between the interval from the start of symptoms until treatment, and tumor stage in rectal tumors but not in colonic tumors (10, (23) (24) (25) (26) . In Denmark, LH Iversen et al. found that for rectal tumors a total delay of 60 days or more from the start of symptoms until treatment was associated with a 69% higher risk of mortality, in comparison with a delay of less than 60 days (10) . However, when separately analyzing provider's delay (interval between the first contact with the physician and treatment) or hospital's delay (interval between referral to a hospital and treatment) there were no significant differences observed in mortality. This last interval, hospital, would be the one corresponding to FTDTP.
Despite the fact that tumor stage is not determined by the care track or DTI, the achieved decrease in DTI represents an improvement in the quality of care given to the oncology patient (27) . For the health system it represents a better hospital organization and coordination between care levels. A lesser delay has also been associated with a decrease in the morbidity/mortality of emergency interventions in these patients (28) .
A decrease in DTIs is the responsibility of health systems, and the development of preferential tracks requires administrative support, diagnostic and therapeutic capacity, and availability of trained personnel. But it especially requires coordination between primary care and hospital teams, an adequate management of available resources, and the substitution of the fragmented and sequential functioning of the process with an integrated, parallel system (29) .
In conclusion, FTDTP reduces the time of care given and probably also the anxiety of patients and relatives. In spite of this, we are still far from achieving the DTI < 30 days for the majority of patients, as our oncology plans recommend. The achieved reduction of delay is not enough to obtain earlier tumor stages and the multifactorial nature of CRC prognosis minimizes the clinical impact of FTDTP. Therefore, the benefits of FTDTP are better framed in the area of healthcare quality than in the clinical prognosis of the patient.
